Taurine was extracted from Pegasus laternarius Cuvier to study its effects on learning and memory in mice. Mice were treated with different doses of taurine (10 mg/kg, 20 mg/kg, 40 mg/kg).
INTRODUCTION
Taurine is a physiologically ancient compound that has been implicated in diverse physiological functions and is known to play an important role in neural function (Huxtable 1989 (Huxtable , 1992 . Taurine levels are regulated by the blood-brain barrier, but this control is independent of taurine concentrations in the blood and the brain stem, where high taurine levels remain constant (Tsuji & Tamai, 1996) .
Clinical and electroencephalographic observations and psychological tests have revealed taurine's beneficial effects on various neuronal functions (Montanini & Gasco, 1974) . Taurine has shown positive effects in various free-radical-associated pathological conditions (Man'Kovs'Ka et al., 1998; You & Chang, 1998; Son et al., 1998) . Free radicals are implicated in the degeneration of cholinergic neurons in Alzheimer's and in normal aging brain tissue (Ceballos et al,, 1990 ; Michiels et al., 1994) . Taurine protects NMDA receptors from kainic acid-induced oxidative stress (Huxtable, 1992) and can play a very important role in memory function as it modulates NMDA receptors (Saransaari & Oja, 1993) . Taurine and its various compounds are beneficial in a multitude of memory functions (Balazs & Telegdy, 1988; Liljequist & Winblad, 1998) . It is also known that natural taurine from Pegasus laternarius Cuvier is used as a traditional cure for senile disorders in China.
All these facts manifest the importance of studying the protective effects of taurine against amnesia-inducing treatments and how taurine alone modulates learning processes. Therefore, (C) Freund Publishing House Ltd., 2000 mice were exposed to various amnesia inducers to study the attenuation of amnesia by taurine. To measure this, mice were subjected to the passive avoidance task.
Step down (SDL) and escape latency (EL) measurements were taken together in normal and in memory-disrupted mice to eliminate the unspecific effect of the test drugs (Zhu & Tang, 1988 The apparatus consisted of a base platform and a rotating rod (3 cm in diameter) with a nonslippery surface. The rod was placed at a height of 15 em above the base, which was 30 cm long and divided into 5 equal sections by 6 disks. Thus, 5 mice were tested simultaneously with a rotating speed of 16 rpm. The integrity of motor coordination was assessed on the basis of the number of falls from the rod in 30 see (Ghelardini et al., 1998 (Zhu & Tang, 1988 (Fig. 15, 16 ). (Rose, 1995) . This enables us to understand the mechanism of the adaptation of the brain both at the cellular and at the molecular levels. Thus, brain plasticity enables the organism to adapt to environmental changes, but this plasticity is altered during various types of environmental and chemical insults. The changes in normal behavior and memory processes after amnesia-inducing treatments are its best examples.
In the present study, taurine did not show any effect on the escape latency or the step down latency of mice. The only two reports that have been published so far on the effects of taurine have contradictory results. In one study by Sanberg and Fibiger (1979) , chronic treatment with taurine altered the impairment of acquisition and to a lesser extent, of retention of a step down passive avoidance task in rats. But in that study, taurine was administered orally (0.9%) in drinking water.
With such methods, determining the intake of the drug (because the drinking capacity of different animals may vary) and the dose-dependent effect of taurine in the memory process is difficult. In the other study by Rivas-Arancibia et al. (2000) , taurine did not show any effect in young and mature rats, but it was helpful in improving memory in old rats. In that study, the effect of only one taurine treatment of 43mg/kg was determined.
The present study is unique in the sense that three different doses of taurine were studied for two time durations. Moreover, in earlier studies on the effects of taurine on memory function, synthetic taurine was used. In the present study, we used natural taurine extracted from Pegasus laternarius Cuvier, which has been used as a traditional cure for senile disorders in China.
Taurine, by itself, did not show any effect on memory in the present study but was quite effective in protecting the animals from the amnesia produced by various amnesia-inducing agents. Oxidative stress plays an important role in memory deterioration (Lamey et al., 1995) . Taurine has been found to protect the neuron from toxicity induced by glutamate and kainic acid (Huxtable, 1992) Ethyl alcohol can cause severe memory deficiency (Goldberg, 1993) . Although the mechanism is not clear, ethanol has been found to affect selectively several functional processes that are related to learning and memory in the central nervous system. Ethanol affects both the central cholinergic and ademergic systems (Carlson et al., 1973 , Signs et al., 1987 . In the present study, ethanol showed a significant influence on motor coordination. The results agree with those of Homykiewicz (1979) and Claudio & Roberta, (1990) . The present study has shown that the impaired memory and motor coordination induced by ethanol was successfully averted by taurine (40 mg/kg). In addition to this effect, taurine can directly detoxify alcohol (Kerai et al., 1998 
